Enhanced tyrosine hydroxylation in hippocampus of chronically stressed rats upon exposure to a novel stressor.
We have used microdialysis to measure the in vivo level of tyrosine hydroxylation in hippocampus of the freely moving rat. An inhibitor of aromatic amino acid decarboxylase, NSD-1015, was administered through the dialysis probe and the resulting accumulation of 3,4-dihydroxyphenylalanine (DOPA) in extracellular fluid of hippocampus was quantified. Administration of the tyrosine hydroxylase inhibitor, alpha-methyl-p-tyrosine, decreased extracellular DOPA to undetectable level. In addition, both systemic and local application of clonidine, an alpha 2-adrenergic agonist, produced a decrease in extracellular DOPA. In response to acute tail shock, a significant increase in extracellular DOPA was observed. Thus, it appears that in vivo accumulation of DOPA after local administration of NSD-1015 provides a reliable index of hippocampal tyrosine hydroxylation. We have used this technique to investigate whether prior exposure to chronic stress alters the in vivo level of tyrosine hydroxylation in hippocampus under basal conditions as well as in response to a novel stressor. In rats previously exposed to chronic cold stress, the basal accumulation of extracellular DOPA did not differ from naive controls. Acute tail shock, however, produced a significantly greater and more prolonged elevation in extracellular DOPA of chronically stressed rats. These data suggest that enhanced biosynthetic capacity of noradrenergic terminals may be one mechanism underlying adaptation to chronic stress.